The present work was conducted at the Experimental Farm of the Agriculture Research Center in Al-Azhar Univ. at Assiut, Governorate during 2016Governorate during /2017Governorate during and 2017Governorate during /2018 seasons to study the effect of three sowing dates (1 st November, 15 th November and 1 st December), nitrogen fertilizer three rates (30, 50 and 70 kg N /fad.) and foliar application with boron (control, 50 and 100 ppm) on the production and quality of wheat (cv. . The experiments were performed in a split-split plot design with replicates three, where sowing dates were assigned to the main plot, while nitrogen rates and boron were distributed randomly in the sub and sub-sub plot, respectively.The obtained results showed that sowing dates significant effect in plant height, flag leaf area, number of grains/spike, 1000-grains weight (g) and carbohydrate percentage in both seasons, except number of spikes/m 2 in the second season only, as well as grain yields ton/fad in the first season only . On the other hand, number of tillers/plant, straw yield ton/fad. and protein percentage didn't show significant effects in both seasons. In generally, sown wheat in 15-November produced the highest values in all studied traits except of 1000-grains weight (g), in the first season only from sowing on 1-December. Increasing the level of nitrogen fertilizer from 30 or 50 to 70 kg N /fad. caused a significant increases in all traits under study in both seasons, except straw yield ton/fad. in the second season only. Foliar application with boron significant increases in all studied characters, i.e. plant height, no., of tillers/plant, flag leaf area, no. of spikes/m 2 , number of grains/spike and 1000-grains weight (g) as well as grain and straw yields/fad. Also, such treatment increased protein and carbohydrate percentages of wheat grains.In general, the highest value of grain yield/ fad. and quality were obtained from sowing wheat on the 15 th Nov. when received 70 N / fad. and boron foliar application concentration of 100 ppm under Assiut conditions.
INTRODUCTION
Wheat (Triticum aestivum L.) is one of the most important grain crops grown in the world and plays a major role in economic activity. It is used as stable food grains for urban and rural communities and as a major straw exporter for animal feed. In Egypt, the cultivated area was about 3 million feddans annually. The cultivated area of wheat should be increased in the reclaimed lands because of the limited areas of the Nile Valley and the main crop competitor. Therefore, improving the quantitative and qualitative characteristics of wheat has been the goal of many researchers.
Changes in climate factors are felt around the world in the form of changes in temperature and precipitation patterns. An increase in ambient CO 2 is usually considered beneficial as it results in increased photosynthesis in crops, especially those with C 3 mechanism of photosynthesis as wheat crop. Adaptation options such as growing improved varieties, change in sowing date can reduce the impacts of climate change on wheat crop. Sowing date is one of the most important agricultural factors that determine crop productivity especially wheat crop, which affects the duration of the vegetative and reproductive stages. Gheith et al. (2013) found that sowing dates showed significant differences for all studied characters (plant height, number of tillers/m 2 and straw yield), produced the highest values at early sowing (25 November) in both seasons. Fadle et al. (2016) showed that plant height, number of spikes/m 2 , number of grains/spike, 1000-grains weight as well as grain and straw yields/fad., were significantly higher on November, 30 th sowing as compared to other sowing dates. Abd El-Hadi et al. (2018) reported that the early wheat sowing on 15 th Nov. appeared to be produced the highest plant height, number of grains/spike, 1000-grains weight (g) and grain yield/ fad.
Nitrogen plays a major role in the growth and development of the plant, and reduces its lack of the presence of leaves and roots, loss of the efficiency of representation and the disorder of all metabolic functions (Marschner,1995) . Bayoumi and El-Demardash (2008) reported that increasing nitrogen fertilizer level (40 to 120 kg N/fad.) to wheat increased the 1000-grains weight, protein and carbohydrate percentage. Gehan et al. (2011) showed that increased nitrogen fertilizer at rates 35 and 70 to 105 kg N/fed. significantly increased plant height, no., of spikes/ m 2 , number of grains/spike, 1000-grains weight, straw yield, protein and carbohydrate percentages. Santosh (2011) indicated that nitrogen levels supply on plant height and flag leaf area were significantly enhanced at all applied treatments. Fadle et al. (2016) showed that nitrogen fertilizer levels affected significantly all studies traits (plant height, number of spikes/m 2 , number of grains/spike, 1000-grains weight, straw yield ton/fad. and grain yield ard./fad.).
Boron is one of the essential micronutrients needed for plant growth and productivity. Plays an important role in cell wall synthesis, RNA metabolism and root elongation as well as phenol metabolism. Also, boron participates in the growth of pollen and tube (Marschner, 1995; Srivastava and Gupta,1996) . Islam and Jahiruddin (2008) showed that foliar application had significant and positive effect on the grain nitrogen concentration indicating that boron helped protein synthesis. Tahir et al., (2009) showed that foliar application with boron significantly increased number of grains per spike, 1000-grain weight and grain yield on wheat. Rehman et al. (2012) pointed that foliar spraying of boron significant increased on plant height, no. of tillers (m 2 ), number of grains/spike, 1000-grains weight (gm), Straw yield (ton/ha.) and grain (ton/ha.). Mahdi et al. (2013) showed that application of boron on wheat caused significant increase on no. of spikes/ plant, 1000 grain weight and grain yield. Rawashdeh and Sala (2014) reported that foliar application of boron had positive effect on growth, yield and yield parameters of wheat crop.
Therefore, the present study aimed to investigate the effect of three sowing dates, three nitrogen fertilizer rates and foliar application with boron on the production and quality of wheat under Assiut Governorate conditions. and 70 kg N /fad.) and foliar application with boron (control, 50 and 100 ppm) on the production and quality of wheat (cv. Sids-12). A randomized completed blocks design in split-split plot arrangement with three replications were used planting dates were assigned to the main plot, nitrogen fertilizer rates were distributed randomly in the sub plots and boron were allocated to the sub -sub plots. The experimental unit comprised each 3.5m long and 3.0 m wide (10.5 m 2 in area = 1/400/ fad.). Nitrogen rates under test were 30, 50 and 70 kg N /fad. as ammonium nitrate (33.5%N) applied in two equal doses at first irrigation and second irrigation. Boron was used boric acid (H 3 Bo 3 17% boron) a source of boron and applied as foliar at 30 and 60 days after sowing. All other practices were uniformly applied as recommended for wheat production in the region. The physical and chemical analyses of the experimental site are presented in Table (1) . Studied characters:-A-Growth characters:-After 90 days from sowing, 10 plants were randomly selected from each treatment and the following data were recorded:-1-Plant height (cm). 2-Number of tillers/plant. 3-Flag leaf area (cm 2 ): the flag leaf area was calculated using the following equation of Palamiswamy and Gomex (1974) . C-Grain quality:-1-Protein (%): Protein percentage in the dry grains were calculated by multiplying N% by the factor of 5.70 which determined by using the micro Kjeldahl method as described by A.A.C.C (2000) . 2-Carbohydrate (%): Total carbohydrate percentage in the dry grains were estimated using the method described by Dubois et al. (1956) .
MATERIALS AND METHODS

Statistical analysis:-
The results were statistically analyzed according to Gomez and Gomez (1984) using the computer MSTAT-C statistical analysis package by Freed et al. (1989) . The least significant differences (LSD) test at probability level of 0.05 was manually calculated to compare the differences among means.
RESULTS AND DISCUSSION
A-Growth characters:-1-Plant height (cm).
Results in presented in Table ( Gheith et al. (2013) , Fadle et al. (2016) and Abd El-Hadi et al. (2018) .
The results revealed that the application of nitrogen fertilizer rates to wheat plants exerted a significant influence on plant height (cm) in both seasons. The highest values (61.53 and 62.75 cm) were obtained when nitrogen was applied at a rate of 70 kg N/ fad. in both seasons, respectively. These result are in harmony with those obtained by Gehan et al. (2011 ), Santosh (2011 and Fadle et al. (2016) . This may be due to the role N plays that in plant growth and development. Nitrogen shortage resulted in reduction in foliage and roots expansion, loss in photosynthetic efficiency and disturbance of all metabolic functions. This, in turn could enhance the plants to produce more assimilates which was reflected in high plant height.
The foliar application with boron to wheat plants exerted a significant influence on plant height (cm) in the first and the second seasons. In general, plant height (cm) were increased gradually with increasing boron levels from 0.0, 50 to 100 ppm in both seasons.These results could have been attributed to improved photosynthesis activity and activity. These results are consistent with this obtained by Rehman et al. (2012) Results in Table ( 3) indicated that, the interaction between sowing dates x boron had significant effect on this trait the first season only where the highest value of 63.88 cm was obtained from sowing wheat in 15 th November and 100 ppm boron, also, plant height was significantly affected by the interaction between nitrogen x boron in the first season only. The second order interaction exerted significant effect on plant height in 2016/2017 season only, where the highest value of 68.57 cm was obtained from sowing wheat plants in 15 th November when received 70 N / fad. and 100 ppm boron. Results in Table ( 4) showed that, the two studied sowing dates did not significantly differed in number of tillers/plant in 2016/2017 and 2017/2018 seasons.
Results indicated that nitrogen rates had a significant effect on no., of tillers/plant in both seasons. Maximum number of tillers/plant (3.03 and 3.21) were observed at nitrogen rate of 70 kg N/ fad., while at 30 kg N /fad., rate of nitrogen, minimum number of tillers/plant (1.96 and 2.29) were recorded in both seasons, respectively.
The foliar application with boron to wheat plants exerted a significant influence on number of tillers/plant in both seasons. In general, number of tillers/plant were increased gradually with increasing boron levels from 0.0, 50 to 100 ppm in both seasons. These results could have been attributed to improved photosynthesis activity and activity. These results are consistent with this obtained by Rehman et al. (2012) The Results revealed that, no., of tillers/plant were not affected significantly by the interactions among experiment factors. ) were obtained when nitrogen was applied at a rate of 70 kg N/ fad. in first and second seasons, respectively. These results can be attributed to plant growth and the representation of the lack of nitrogen in the plant tissues and the development of the lack of nitrogen in the tissues. Our results in a good deal with this have been obtained by Santosh (2011) .
It could be concluded that applied boron had significant effect on flag leaf area cm 2 in both seasons, where the highest flag leaf area (25.41 and 25.89 cm 2 ) were obtained when boron was applied at a level of 100 ppm in both seasons, respectively. Boron plays an important role in the synthesis of DNA synthesis and root elongation as well as phenol metabolism. . The results of the effect boron on flag leaf area obtained in the study are in agreement with this obtained by Rawashdeh and Sala (2014) .
All studied interactions had no significant effect on such character in the two seasons. The results presented in Table ( Fadle et al. (2016) The results revealed that the application of nitrogen fertilizer rates to wheat plants exerted a significant influence on number of spikes/m 2 in2016/2017 and 2017/2018 seasons. The highest values (328.09 and 333.23) were obtained when nitrogen was applied at 70 kg N/ fad. in both seasons, respectively. This may be due to the role N plays that in plant growth and development. Nitrogen shortage resulted in reduction in roots expansion and foliage, loss in photosynthetic efficiency and disturbance of all metabolic functions. This, in turn could enhance the plants to produce more assimilates which was reflected in high number of spikes. These results are in harmony with those obtained by Gehan et al. (2011) and Fadle et al. (2016) .
The foliar application with boron to wheat plants exerted a significant influence on no., of spikes/m 2 in the first and the second seasons. In general, numbers of spikes/ m 2 were increased gradually with increasing boron levels from 0.0, 50 to 100 ppm in both seasons. These results could have been attributed to improved photosynthesis activity and activity. These results are consistent with this obtained Mahdi et al. (2013) The presented Table ( 6) results show that number of spikes/m 2 were significantly affected by the interactions of nitrogen x boron in the second season only. The other interactions did not show significant effect on this trait. 
2-Number of grains/spike.
Results in Table (7) showed that, sowing dates had a significant effect on this trait in 2016/2017 and 2017/2018 seasons. As seen from obtained results, sowing wheat plants on 15 th Nov. achieved maximum increase in number of grains/spike (50.67 and 51.86) in the two seasons, respectively. On contrary of that, the lowest means of number of grains/spike (44.94 and 46.37) were product due to sowing wheat plants on 1 st Nov. in the first and the second seasons, respectively. The influence factor in the highlands in the 15th Nov. on number of grains/spike to the environmental condition during this period. Calculation increase the accumulation of dry matter. These results are consistent with those obtained by Fadle et al. (2016) and Abd El-Hadi et al. (2018) .
Results indicated that nitrogen rates had a significant effect on no., of grains/spike in both seasons. The highest number of grains/spike were (50.57 and 52.56) achieved by plants fertilized with the highest nitrogen rate (70 kg N/ fad.) in both seasons, respectively. This may be due to that nitrogen fertilizer increased the vegetative growth of wheat, in addition to the role of nitrogen fertilizer in enhancing the photosynthesis process. Furthermore, nitrogen might have encouraged wheat growth and caused the significant increase in number of grains/spike. These results are in agreement with those obtained Gehan et al. (2011) and Fadle et al. (2016) .
The foliar with boron at 50 to 100 ppm had a significant increase in the number of grains/spike to untreated plants in the both seasons (Table 7) . Boron plays an important role in cell wall synthesis, RNA metabolism and root elongation as well as phenol metabolism. The results of boron in number of grains/spike obtained in the study are in agreement with those obtained by Tahir et al. (2009) and Rehman et al. (2012) .
Results in Table ( 7) indicated that, the interaction between sowing dates x nitrogen had significant effect on this trait the first season only where the highest value of 53.50 was obtained from sowing wheat in 15 th November and received 70 N / fad., also, number of grains/spike were significantly affected by the interaction between nitrogen x boron in the first season only, where the highest value of 52.58 was obtained from when received 70 N / fad. and 100 ppm boron. 
3-1000-grain weight (g).
Data in Table ( 8) showed that sowing dates of wheat plants had significant effect on 1000-grains weight in both seasons. It was detected that the highest values of 1000-grains weight g (39.75 and 40.84 g) in the first and the second seasons, respectively, were derived from sowing wheat on 1 st Dec. in the first season, while in the second season its resulted from sowing on 15 th Nov., respectively. The results may be due to the effect of environmental conditions i.e. temperature and light intensity which allow to better establishment and vegetative growth, hence formation good canopy to increasing photosynthesis process, which might interpret the increase grain yield /plant and this might account much for a good grain filling and subsequently higher grains index. These results are in line with those obtained by Fadle et al. (2016) and Abd El-Hadi et al. (2018) Applications of nitrogen fertilizer to wheat plants had a significant effect on 1000-grains weight in two seasons.
The highest 1000-grains weight values (40.56 and 40.48 g) were obtained when nitrogen was applied at 70 kg N/ fad. in both seasons, respectively. This reflects the important of nitrogen in building up the photosynthetic area of wheat plants and consequently accumulation of more dry matter, which is reflected in 1000-grains weight. These results are in accordance with those found by Bayoumi and El-Demardash (2008) , Gehan et al. (2011) and Fadle et al. (2016) .
The application of boron to wheat plants exerted a significant influence on 1000-grains weight in both seasons.
In general, the highest 1000-grains weight were recorded when boron extract applied to wheat plants at rate of 100 ppm in 2016/2017 and 2017/2018 seasons. This may be due to that boron increased the vegetative growth of wheat, in addition to the role of boron in enhancing photosynthesis process. These results are in accordance with those found by Tahir et al. (2009 ), Rehman et al. (2012 and Mahdi et al. (2013) .
The interaction between sowing dates x boron had significant effect on 1000-grains weight in the second season only, where the highest value of 44.47 g was obtained from sowing wheat in 1 st December and 100 ppm boron, also, 1000-grains weight were significantly affected by the interaction between nitrogen x boron in the second season only. The second order interaction exerted significant effect on 1000-grains weight in 2017/2018 season only, where the highest value of 43.61 g was obtained from sowing wheat plants in 15 th November when received 70 N / fad. and 100 ppm boron. 
4-Grain yield (ton/fad.).
The presented results in Table ( 9) indicated that, the sowing dates had significant effect on grain yield (ton/fad.) in the first season only. The highest means of grain yield (2.22 ton/fad.) was obtained on account of sowing wheat plants on 15 th Nov. in the first seasons. However, the lowest one of this trait (1.91 ton/fad.) in the first season was obtained from sowing on 1 st Nov. The desirable effect of sowing wheat on 15 th Nov. on grain yield (ton/fad.) might be ascribed to the seasonal environmental condition during this period such as temperature, day length and light intensity which allow to rapid germination, establishment, vegetative growth, development and ripening consequently increasing dry matter accumulation, yield components as well as grain yield per unit area. It is worthy to mention that, these results are in good agreement with those obtained by Fadle et al. (2016) and Abd El-Hadi et al. (2018) It could be concluded that varying the applied nitrogen rates had a significant effect on grain yield (ton/fad.) in 2016/2017 and 2017/2018 seasons, where the highest grain yield (ton/fad.) values (2.32 and 2.24 ton/fad.) were obtained when nitrogen was applied at a rate of 70 kg N/ fad. in both seasons, respectively. These results might be attributed to the role nitrogen plays in plant growth and development nitrogen shortage within plant tissue result might be reduction in foliage and roots expansion, loss in photosynthetic efficiency and disturbance of all metabolic functions. Our results are in good agreement with this obtained by Fadle et al. (2016) .
It could be concluded that applied boron had significant effect on grain yield (ton/fad.) in two seasons, where the highest grain yield (ton/fad.) (2.25 and 2.41 ton/fad.) were obtained when boron applied at a level of 100 ppm in both seasons, respectively. This may be due to that boron increased the vegetative growth of wheat, in addition to the role of boron in enhancing photosynthesis process. It is worthy to mention that these results are in good agreement with those obtained by Tahir et al. (2009) and Rehman et al. (2012) .
All studied interactions had no significant effect on such character in the two seasons. 
5-Straw yield (ton/fad.).
Results in Table ( 10) showed that, the two studied sowing dates did not significantly differed in straw yield (ton/fed.) in 2016/2017 and 2017/2018 seasons.
The data in Table ( 10) illustrate that varying the applied nitrogen rates had a significant effect in the second season only, where the highest straw yield value (2.60 ton/fad.) was obtained when nitrogen applied at a rate of 70 kg N/ fad. in the second season. This may be due to that nitrogen fertilizer encouraged the vegetative growth of wheat plants for which plant height as well as tillering capacity could be taken as good criteria. This might interpret the increased straw yield due to nitrogen application. These results are in accordance with those Gehan et al. (2011) and Fadle et al. (2016) . Table ( 10) indicated that application of boron to wheat plants exerted a significant influence on straw yield in 2016/2017 and 2017/2018 seasons. In general, the highest straw yield/fad. was recorded when applied boron of 100 ppm in the two seasons. Boron is one of the essential micronutrients required for plant growth and productivity. It plays an important role in cell wall synthesis, RNA metabolism and root elongation as well as phenol metabolism. These results agree with this obtained Rehman et al. (2012) . All studied interactions had no significant effect on such character in the two seasons. C-Grain quality:-1-Protein percentage.
The results presented in Table ( 11) showed that, the two studied sowing dates did not significantly differed in protein percentage in 2016/2017 and 2017/2018 seasons.
The data indicated that nitrogen fertilizer had significantly increased protein percentage in both seasons. The highest values (10.76 and 10.83%) were obtained when nitrogen was applied at a rate of 70 kg N/fad. during 2016/2017 and 2017/2018 seasons, respectively. N plays a major role in plant growth and development, its shortage within plant tissue resulted in reduction in foliage and roots expansion, loss in photosynthetic efficiency and disturbance of all metabolic functions. These results are in accordance with those found by Bayoumi and ElDemardash (2008) and Gehan et al. (2011) The results indicate that boron significantly increased protein content in wheat grains in both seasons. The highest values of 10.65 and 10.82 % were obtained when boron was applied at a level of 100 ppm in 2016/2017 and 2017/2018 seasons, respectively. In this respect, high content protein may be a direct result for high rates of photosynthesis with great efficiency. These results are in accordance with this found by Islam and Jahiruddin (2008) The Results revealed that, protein content was not significantly affected by the interactions among experiment factors. Illustrated results in Table ( 12) clearly indicated that, sowing dates significantly affected carbohydrate content in wheat grains in both seasons. As seen from obtained results, sowing wheat plants on 15 th Nov. achieved maximum increase in carbohydrate content (57.73 and 57.67%) in the first and the second seasons, respectively. On contrary of that, the lowest means of carbohydrate content (57.14 and 54.86%) were product due to sowing wheat plants on 1 st Nov. in the first and the second seasons, respectively.
The data in Table ( 12) illustrate that varying the applied nitrogen rates had significantly increased carbohydrate percentage in both seasons. The highest values (59.65 and 59.55%) were obtained when nitrogen was applied at a rate of 70 kg N/fad. during 2016/2017 and 2017/2018 seasons, respectively. Nitrogen plays a major role in plant growth and development, its shortage within plant tissue resulted in reduction in foliage and roots expansion, loss in photosynthetic efficiency and disturbance of all metabolic functions. These results are in accordance with those found by Bayoumi and ElDemardash (2008) and Gehan et al. (2011) The results indicate that boron significantly increased carbohydrate content in wheat grains in both seasons. The highest values of 59.08 and 58.17 % were obtained when boron was applied at a level of 100 ppm in two seasons, respectively.
The presented Table ( 12) results show that carbohydrate content were significantly affected by the interactions of nitrogen x boron in the second season only. The other interactions did not show significant effect on this trait. 
